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INTRODUCTION 

General 

^ twe nty- third session, the General Assembly adopted 
resolution 245 8 (XXIII) requesting the Secretary-General to prepare a 
report giving special consideration to the situation of the developing 
countries with regard to: 

(<j) The results already obtained and the needs and prospects for 
the use of electronic computers in accelerating the process of economic 
and social development; 

. The various forms which international action may take to 

intensify co-operation in the field of computers; 

. . The role which the United Nations can play in promoting 

international co-operation in that field, with emphasis on questions con- 
cerning the transfer of technology, die training of personnel and technical 
equipment. 

2. A number of activities were undertaken in connexion with the 
preparation of this report. The Secretary-General sent a letter and ques- 
tionnaire to Governments of Member States inviting them to provide 
him with relevant information in connexion with the above-mentioned 
resolution (see annex IV). Replies were received from fifty-one Govern- 
ments. Organizations in the United Nations family were invited to co- 
operate by responding to a letter seeking their views and experience. This 
was followed up by visits by consultants to the Headquarters of each 
interested organization for discussions with their staff. Other relevant 
organizations in the field of computer technology were also approached 
and invited to provide information and their views. A number of the 
unportont international professional organizations were invited to put 
forward their comments and views and they co-operated closely with 
the Secretary-General in the preparation of this report. * 

3. Pursuant to the resolution the Advisory Committee on the Appli- 
cation of Science and Technology to Development (ACAST) assisted 
the Secretary-General, and established an Ad Hoc Working Group 
on Computer Technology. During the eleventh session of the Advisory 
Committee, this Ad Hoc Working Group met and made some prZ 
hmmary comments and observations. In order to supplement the ma- 
terials, information and suggestions that were presented from all these 
sources, me Secretary-General commissioned a number of specialists 
to prepare backgrpvmd papers. 

4. From 24 to 27 February 1970, an Ad Hoc Panel of Experts 
was convened .by the Secretary-General. The list of members of the 
Panel and participants is contained in annex HI. The report of the Panel 
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of Experts was widely circulated for review and comments to organiza- 
tions in the United Nations family, to professional computer organi- 
zations and to other interested bodies and individual specialists. 

5. The Advisory Committee on the Application of Science and 
Technology to Development accepted the invitation of the Government 
of Romania to hold the meeting of its Ad Hoc Working Group on 
Computer Technology in Bucharest on 13 and 14 April 1970 and 
authorized the Working Group to communicate its views and comments 
to the Secretary-General on behalf of the full Committee. At that 
meeting, the ACAST Working Group formulated its views on the draft 
report which had been prepared by the Panel of Experts. It was also 
informed of and took into account the comments and observations 
received on the report of the Panel. The report adopted by the ACAST 
Working Group is contained in annex II. 

6. The present report comprises two main parts. Part One dis- 
cusses programmes for developing countries while Pent Two deals with 
caveats, barriers and incentives with respect to computer technology 
for development. 

7. In operative paragraph 1 (a) of resolution 2458 (XXIII), 
the Secretary-General was asked to present the results already obtained 
with respect to the use of electronic computers in accelerating the 
process of economic and social development. Unfortunately, the re- 
sponses received from Governments contained insufficient data to pro- 
vide a clear description or assessment of computer installations or usage 
in the developing countries. Some useful data were obtained and have 
been used extensively in the preparation of the present report. The 
other aspects of the situation specified in the resolution have been 
dealt with fully in the report. This report should be regarded as a 
first endeavour to take a general view of the application of computer 
technology for the benefit of the developing countries; as such, it has 
been able to point out some of the main elements involved and 
formulate a number of principal conclusions and recommendations. 

8. During the Second United Nations Development Decade, the 
developing countries will need to call more fully on relevant technology 
to accelerate their development; computer technology is one important 
element in determining the rate of technological change. The con- 
tinuing growth of computer technology and its application in the in- 
dustrialized countries will be a general feature of the 1970s. Increas- 
ingly, it is being recognized that in itself the computer is not a panacea 
and that all the difficulties and consequences of using computer tech- 
nology need to be considered. A long-term commitment will be required 
by the individual Governments of developing countries, which may in 
turn . contribute to lessening the gap between the developed and the 
developing countries in the application of computer technology. It is 
expected that the Second United Nations Development Decade will 
be a period during* which the developing countries will be able more 
fully to utilize computer technology, under sound and realistic con- 
ditions, to improve the rate of their desired economic and social change. 
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Brief description of computers 

^ computer is a device to process information; it has a means 
of accepting information (input), a means of storing information 
(memory), a means of processing the information (central processing 
unit), and an output device. The processor performs arithmetical or 
logical operations on the data, and the memory stores both input data 
intermediate results. The computer memory also stores the informa- 
tion which specifies the sequence of operations to be performed (the 
stored program 1 or machine language program). 



Hardware 



10. The physical parts of a computing system are collectively called 
computer hardware. 



1 I* The major components of a computer system are: 

(«) Input equipment: card readers, punched tape readers, key- 
boards, document readers; 

(6) Central processor: the unit which carries out the logical and 
arithmetical operations; 

(c) Memory: devices for storing both data and instructions on 
how to process the data; magnetic cores, magnetic disks or magnetic 
tapes are examples; 

(d) Output equipment: line printers, plotters or display devices. 

12. Card readers are most widely used for input, but document 
readers are coming in to use as their reliability increases. A number 
of companies are developing equipment which enables data to go directly 
from keyboard to magnetic tape. 

13. Central processors vary in capability and in speed; the larger 
processors are the most economical. 

14. Most high speed memories are made with magnetic cores; a 

few computers have extra high speed “scratch-pad” memories made 
of thin-film magnetic materials. Intermediate speed memories use 
magnetic disks or drums, and magnetic tapes serve as slower speed 
memories. Access time, the time it takes to transfer an item or group 
of items from its location in storage to where it is needed, ranges from 
microseconds (millionths of a second) to hundredths of seconds for disk 
and drums and to minutes for random access to information on magnetic 
tape. The price for storing an alphabetic character varies with speed 
from $0.25 for core storage to perhaps $0.0001 for storage on magnetic 
tape. • " 



- „ 1 Program and ‘programme” are two alternative spellings for the concept 
°I . a P la “ to he followed . In this report the spelling “program” indicates a set 
of instructions and data specifying a computational or datd processing plan. For 
other plans, the spelling “programme” is used— for example, an educational 
progranme. 
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15. A typical line printer prints a line 132 characters long and 
at rates of 1,100 lines per minute. Manufacturers are beginning to 
offer display devices that show text and can do curve plotting. 

16. Figure I shows the organization of a typical computer system. 



Figure I. Organization of a computer system 

Magnetic tape units 




17. Systems for administrative and business applications must be 
capable of handling large files and large volumes of input and output 
in which the data may be numerical or alphabetical. The terms auto- 
matic data processing ( ADP) and electronic data processing (EDP) 
are used to describe such operations. A more complete discussion of 
computer hardware is given in annex I. 



Software 

18. Before a computer may be used a program must be estab- 
lished in its memory. The program is a set of instructions specifying 
a sequence of arithmetical and logical operations to be applied to a 
given set of data (a plan to be followed). When the instructions refer 
directly to the hardware components of the computer they are con- 
verted simply into electrical signals which activate the physical devices. 
Such a list of instructions and associated data is referred to as a machine 



program. Machine language programming is tedious and may 
give, rise to error. . Therefore, with the first commercial deliveries (see 
annex I^ ; para. 5), a symbolic assembly language was developed and 
a hsu^adng program was written: this was a computer program which 
cuted caused the computer to accept; statements in the as- 
s .^ahguage - and . generated machine language commands. This 
permitted foe user to refer.fb quantities by symbolic names. Along with 
ii&sembiy languages came • the technique of .developing programs in sec- 
tions (csdled subroutines) in such a way that they could be used wifo 
other programs, and libraries of subroutines could be collected and 
distributed. 






19. V; The ropeciting system : - was a highly significant : software de- 



velopment; This is a resident program which allows the computer to 
ktocepf and process one joti after another without requiring . operator 



action between jobs. There is no waste of time between jobs, an 
espec ially important factor when there are many small jobs each requir- 
ing only a few seconds to run. Even in large installations working on 
large problems, numerous short runs are required to “debug * sub- 
routines, that is, to check them for errors. When the pieces are correct, 
the whole program is assembled and tested on small sets of data. A 
good operating system can double the throughput (number of jobs run 
per hour) of a computer system. 

20. Systems were developed that would accept a job stream, line 
up the jobs and select them to be run according to priority. Short 
“debugging” runs to find errors can then be put ahead of long produc- 
tion problems. 

21. High performance systems have several input devices and 
printers, per mi tting several job streams at a time. Multiple input/ output 
channels can be established at remote locations to make a remote job 
entry system. 

Computer languages 

22. Symbolic assembly languages were followed by problem- 
oriented or procedure-oriented languages. The first of these was Fortran 
(formula translator) which accepted statements of a mathematical 
type. This was followed by Algol (algorithmic language) and by Cobol 
(common business oriented language). 

23. The standardization aspects of these languages are of interest. 
Fortran and PL/1, another computer language, were de facto standards 
established by one computer manufacturer; Algol resulted from pro- 
fessional society co-operative efforts; Cobol was sponsored by the 
Government of the United States of America. 

24. In another class, there are special purpose languages. 
SJCMSCRIPT, SIMULA and OTSS are designed for specifying machine 
tool control. IPL-V, LISP, and SNOBOL are string processing lan- 
guages for symbol manipulation. ^ ' 

25. Since computer hardware is costly, the first operating sys- 
tems were designed to keep the hardware busy even at the price of 
makin g users wait. A more recent mode of computer operation is time- 
sharing, an arrangement where one computer serves many users, each 
at his nwn t erminal. The computer serves each user in turn in such a 
way* as to keep him occupied between, turns. Reliable performance of 
timc -sh aring systems depends, among other things, upon the quality of 
tVif. ^.o ^rni iriicatinri lines between the t&rminals and the computer. Addi- 
tional descriptions of computers and their uses are given" in annex I. 

A COMPUTER JOB 

26. The functions of software can be illustrated by exa minin g 
how a computer processes a job submitted to it in the batch mode. 
For purposes of discussion it will be assumed that the prpblem is to be 
read into the computer from cards. For a typical operating system the 
deck might have the following structure: 
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27. The ope rat i ng lyitein looks for the Job card. If the user it 
oa the app roved fist it oo nl i n oe e ; otherwise the cards are psteed through 
the lender with no pmr rating and an appropriate message is printed. 
Iftfce neat card rape “ wecote Fortran** the Fortran translator is loaded 
into the cote mem o r y end begins to p roc ess the cards at the program. 
V an error is found, the translation terminates and the rest of the cards 
are pass ed through the re ade r . Ac co r di ng to the quality of the Fortran 
translator, a more or leae lucid error menage ap p ears on the printer. 





is **0X06010**, the user's 
is loaded into the core 
for date, cards 
Either 

of p rogr am card is read. 
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PRINCIPAL. CONCLUSIONS AND RECOMMENDATION S 



29. From the information provided in response to the Secretary- 
GeneralVj questionnaire and from die analysis in this report, a number 
of principal conclusions and recommendations may be drawn. These 
will require ap p r opriate action by Governments in both the developed 
and developing countries, by the United Nations and organizations in 
the United Nations family, by national and international organizations 
and institutes, by industry both public and private and by national and 
international professional and user organizations in the field of com- 
puter science and technology and in related areas. 



Conclusion I: 

Education and training for the application of computers to ac- 
celerate the process of economic and social development must receive 
first priority. 



Therefore, it is recommended that, in the developing countries: 



Recommendation 1 — Appropriate centres at the national and regional levels be 

established or strengthened; 

Recommendation 2 — Education and training be supported at all levels, ranging 

through operators, programmers, computer scientists, com- 
puter systems analysts, managers and policy-makers as well 
as the general public; 

Recommendation 3 — Means be found for creating materials and developing 

techniques for teaching the effective use of computers and 
these efforts be encouraged; 



Recommendation 



•Better means for exchange of technical information be 
established. 



Conclusion III 



Each developing country needs a broad national policy , consistent 
with its national goals , on the application of computer technology. 



Therefore, it is recommended that each developing country: 

Recommendation 5 — Formulate a plan containing realistic goals, listed in order 

of priority, so that orderly short-term and long-term de- 
velopment may take place; 



Recommendation 6 — Allocate sufficient resources to implement such, a plan. 
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Conclusion III : 

International co-operation needs to be increased in activities relat- 
ing to the application of computer technology to development. 

Therefore: 

Recommendation 7— The Secretary-General believes that the General Assembly 

may wish to consider the proposal made by the Ad Hoc 
Panel of Experts and supported by the AGAST Working 
Group for the establishment of an international advisory 
board on the application of computer technology fo: de- 
velopment which could report annually to the Secretary- 
General who would transmit the report to the Economic 
and Social Council and the General A sse m bly. Two broad 
types of function might be envisaged for such a board: 

(a) To promote the application of computer technology 
for development through international co-operative ef- 
forts in association with the United Nations family 
of organizations; 

(ft) To provide, upon request, independent and objective 
advice to assist developing countries in their decisions 
on the use of computer technology for their develop- 
ment; 

It is also recommended that: 

Recommendation 8 — Governments of developing countries be encouraged to 

request the assistance of appropriate organizations in the 
United Nations family in connexion with efforts related 
to Recommendations 1-5; 

p^ ntnmpnda tinn 9 — Organizations and institutions in developed countries be 

encouraged to establish “twinning” relationships with or- 
ganizations in the developing countries and that United 
Nations programmes support such action; 

Recommenda t i o n 10 — The United Nations family of organizations call more 

fully on the international professional organizations in their 
technical assistan ce and information dissemination activi- 
ties; 

Recommendation 1 1— Efforts by user groups, manufacturers and the professional 

communi ty to enhan ce the compatibility of both hardware 
and software be encouraged. 



Conclusion IV: 

Computer technology will increase in importance in the developing 
countries during the Second United Nations Development Decade and 
its diffusion imd sound application can make a significant contribution 
* in accelerating the rate of their economic and social development . 

30. Therefore, it is important that in the developing countries: 

{a) ‘The ; analysis, and systematization that; occur when com- 
puterization takes place be recognized in itself as a most significant 
contribution to improving management decision-matting and resource 



f^a&location; 
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(&) Attention be given to the need to improve the quality of col- 
lected data; 

(c) The commonality of computer techniques in many disciplines 
be recognized; 

(d) The benefits of purchase versus rental of computer equipment 
be carefully studied (In some developing countries, a national leasing 
company may be appropriate, while in other parts of the world a re- 
gional approach to the lease/purchase problem may be desirable.); 

(e) Trade barriers including customs regulations impeding the 
international movement of equipment, magnetic tapes and cards be 
minimized; 

(/) Exchange of software and data under appropriate conditions 
of protection be facilitated and encouraged. 
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Port One 

PROGRAMMES FOR DEVELOPING COUNTRIES 






